The time-periods required for the % of Mn(III) to disappear from the solution and the half-life of Mn(III) was studied in 7 mol dm -3 H 2 SO 4 and 7 mol dm -3 H 3 PO 4 media at ambient conditions at three different Mn(III) concentrations viz. 4.98, 1.94 and 1.04 mmol dm -3 using spectrophotometric method. Half-life periods in the presence of 7 mol dm -3 H 2 SO 4 are more than those in presence of 7 mol dm -3 H 3 PO 4 . The time-periods required for the 1% of Mn(III) to disappear that for H 2 SO 4 medium from 1.94 mmol dm -3 , Mn(III) solutions prepared from solid form is about 20 days, 10 days for electrogenerated Mn(III) and 6 days for chemical oxidation method.
Introduction
Trivalent manganese is frequently used as powerful oxidizing agents in analytical chemistry [1] [2] [3] [4] [5] [6] [7] [8] . Significance of these ions is increased, due to their selectivity, for the oxidation of various compounds in organic synthesis [9] [10] [11] .
In spite of the fact that the application of strong oxidants in sulphuric acid solutions has undergone tremendous development in recent years, their stability has received comparatively little attention. The main hindrance in the way of fuller analytical usage of these ions in aqueous solutions is their instability.
Mn(III) solution can be prepared 12 by chemical oxidation of Mn(II) ion by KMnO 4 or by electrogeneration 13 . It has also been obtained 14 in the solid form as Mn 2 (SO 4 ) 3 H 2 SO 4 ⋅6H 2 O. Bermardini et al. 15 studied energetic stability and magnetic properties of Mn dimers in silicon. Slawomir Michalkiewicz and Jan Malyszko 16 have reported, the study on the stability of Co(III), Mn(III) and Tl(III) ions in anhydrous acetic acid solutions in the presence of 1 M potassium acetate as the background electrolyte. However the stability of Mn(III) prepared by three different methods in different acidic media and surprisingly the stability Mn(III) prepared from solid manganic sulphate have not yet been explored. Mn(III) can be used as one electron oxidizing agent in various reactions. Thus, its stability is most important and crucial aspect in this regard. It was our prima facie observation that, the solutions of Mn(III) prepared from solid manganic sulfate showed an extra stability over the solutions prepared by other two methods. Hence, the relative stability of Mn(III) state under different conditions of preparation and concentration of acid medium would throw some light on various factors responsible for the stability. In this paper, we are reporting our results on the time-periods required for the % of Mn(III) to disappear from the solution and the half-life periods of the Mn(III) solutions prepared by three different methods at different Mn(III) concentration levels in presence of 7 mol dm -3 H 2 SO 4 and 7 mol dm -3 H 3 PO 4 as media using simple spectrophotometric method. 
Experimental

Reagents and chemicals
Apparatus
Absorbance measurements were done with a Spectrophotometer (Hitach-330, Japan). H 2 SO 4 was taken in beaker. It was closed by disc containing two holes; one was used for N.H.E. as cathode while the other for platinum Fischer electrode as an anode maintaining the current of 29-30 mA. The optimum current density was used between 1-4 mA/cm 2 as reported by Selim and Lingane 13 . Anode consisted of platinum foil with surface area 9 cm 2 .
Procedures for Mn(III ) synthesis
The solutions were continuously de-aerated with N 2 at constant stirring. Mn(III) ions were generated at the surface of platinum electrode as soon as the current was supplied to the cell. After All the stock solutions so prepared were standardized against ferrous ammonium sulfate as well as by iodometric titration method. The solutions of three different concentrations (4.98, 1.94 and 1.04 mmol dm -3 ) of Mn(III) were prepared from the stock solutions maintaining the acid concentration (7 mol dm -3 ). Absorbance of these solutions were recorded 17 at 500 nm on Hitachi-330 Spectrophotometer using 7 mol dm -3 solution of the respective acid as a reference. The solutions were stored in airtight conical flasks painted black from outside and were kept in dark cupboard to minimize light effects. Aliquots (2-3 mL) were withdrawn from time to time for absorbance as a function of time. Measurements were carried out at an interval of two months and four days for solutions in H 2 SO 4 and H 3 PO 4 respectively. Measurements were extended up to 38 months for H 2 SO 4 medium and 36 days for H 3 PO 4 medium. For computation of concentration from measured absorbance, pre-determined molar extinction coefficients ε=130 and 82 lit mol -1 cm -1 were used for H 2 SO 4 solutions and H 3 PO 4 solutions respectively. The plots of 1/conc. vs. time were straight lines, slopes of which gave half-life periods for each concentration. The calculated half-life periods are given in Table 3 The % of Mn(III) to disappear from the solution after 2 months in H 2 SO 4 (7 mol dm -3 ) media and 4 days in H 3 PO 4 (7 mol dm -3 ) media are given in Table 4 . It is seen from -3 Mn(III) solution it was 90 h for solid form, 62 h for electrogenerated Mn(III) and 51 h for chemical oxidation method. In other words, these Mn(III) solutions can be used for above mentioned hours for different methods of preparation and different media, within that time the concentration of Mn(III) is not changed to a significant extent. Thus, they seem to follow the order: chemical oxidation > electrogeneration > solid form at same concentration of Mn(III) ion. However, for the solutions prepared by same method, the trend observed is low concentration > high concentration > moderate concentration for all the three methods of the preparation. This clearly shows that for H 2 SO 4 medium, solutions prepared from solid form of manganic sulfate are most stable at all the concentrations studied here, but more stable at moderate concentration (1.94 mmol dm -3 ) of Mn(III) ion. However, for H 3 PO 4 medium as given in Table 5 , the time-periods required for 1% of Mn(III) to disappear that decreases with concentration of Mn(III) and hence stability is seen to decrease with increase in concentration of Mn(III) . The oxo-bridged dimeric species are more susceptible for electron transfer. In dilute and very dilute solutions Mn(III) ion exists probably as monomer species and hence is more stable. The stability should decrease with increasing Mn(III) ion concentration due to formation of binuclear species, which is second order in Mn(III) concentration. This trend has been observed in our results in H 3 PO 4 medium. The low stability in this medium as compared to H 2 SO 4 The above results indicate that the stability of Mn(III) ion is dependent on preparation method also. At equal concentration of Mn(III) ion the stability has been shown to follow the trend, solid form > electrogeneration > chemical oxidation. In the case of electrogeneration method some higher oxidation states of manganese are likely to be invariably introduced 26 . While in the case of chemical oxidation method, some unreacted MnO 4 -ions or MnO 4 2-ion, is likely to be introduced. 27 It seems probable that these higher oxidation states add instability to the solution. In case of solid form such higher oxidation states are get removed by repeated washing of the solid form with conc. H 2 SO 4 , adding thereby very high extra stability to the solution. In case of electrogeneration Mn(III) ion, high (0.02 -0.45 mol dm 
Results and Discussion
Conclusion
The Mn(III) solutions in 7 mol dm -3 H 2 SO 4 are found to be more stable than 7 mol dm 
